Introduction
The effect of anaesthesia, stress and pathological disorders on the process of labour and the mode of delivery remains controversial. Because randomization and clinical research in this field is limited by ethical considerations, the physiology of parturition, especially the underlying autocrine, paracrine and endocrine control must be understood. Therefore, physicians should be familiar with the physiological processes which contribute to myometrial contractions and cervical ripening, and must be aware of recent trends and research.
Until labour, cervical dilatation and particularly labour are suppressed. During parturition, forceful myometrial contractions propel the foetus through the dilated and ripened cervix and vaginal tract. Several cascade pathways including the hormonal system, prostaglandins and the immune system, contribute to elicit or augment cervical ripening and labour.
Hormones such as progesterone, oestrogens and oxytocin may inhibit or induce physiological processes in the uterus, but they fail to explain the entire mechanism of parturition. The discovery of prostaglandins and their contribution to labour was an obstetric revolution with dramatic clinical impact. Prostaglandins are obligatory in parturition, but they are not and maternal serum before and during parturiproteolytic enzymes such as lysozyme, coition. -8 They are capable of modulating prosta-lagenase and elastase; and cytokines such as glandin production. [9] [10] [11] [12] Several foetal and tumour necrosis factor (TNF) and interleukin-1 maternal cells produce these cytokines. 13 (bacterial culture). 6 Since steroid hormones such IL-6 was found in maternal and foetal serum as progesterone and corticosteroids are capable and the levels correlated strongly with the dura-of influencing IL-8 production, and prostation of labour, thus probably also with the extent glandins downregulate the threshold of PMN of cervical ripening and tissue destruction. 7 Since activation after IL-8 stimulation, 52 IL-8 might form the induction of IL-6 synthesis via mRNA takes the final common step of prostaglandin and several hours, the serum IL-6 peak found imme-steroid hormone action in parturition. 13 NO-synthase is an inducible Ca-independent Interestingly, serum collagenase levels are higher enzyme which is found following cellular contact in parturients with ripe cervices who go into with cytokines. This upregulation is strongly preterm labour than in women with unripe cerinhibited by many agents including glucocortivices who deliver at term. 9 coids, IL-4 and IL-10.
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In rodents, NO is produced by nerves, blood Elastin: The synthesis and degradation of elastin cells and decidual cells during gestation. is not well understood, 7 but PMN-derived tissue Nitrate, a stable NO metabolite, plasma cGMP elastate levels gradually increase during preg-and urinary cGMP are increased in the gravid nancy, and double again during labour. Morerat. 82 At the end of gestation and during over, PMN-derived elastase can degrade virtually labour, NO production and the sensitivity of all extracellular matrix 2roteins, including col-smooth muscle to NO is substantially reduced, lagen and proteoglycans, which suggests that NO may contribute to the In summary, as labour progresses, the increase maintenance of uterine quiescence, maternal in proteases outpace the local content of enzyme vasodilatation and uterine immune suppression inhibitor, leading to a net degradation of con-during gestation but not during labour. 79 -m nective tissue. The major sources of oxygen Administration of an inhibitor of NO-synthase radicals and proteases are PMNs and macrocaused hypertension and growth retardation, but, phages which in their turn are attracted and acti-the gestational duration was not affected. 8 vated by cytokines. Hormones and prostaglandins
In humans, constitutive NO-synthase is expresalter the sensitivity of these cells to several cytosed by the syncytiotrophoblast, and inducible kines. For example, prolactin increases phago-NO-synthase can be present on placental chorcytosis by PMN and macrocytes, 7 possibly ionic villi and the basal plate of the human leading to accelerated normalization of the cervix uterus. 4 The role of NO during gestation and postpartum, labour in humans remains to be determined.
Labour
Identification of hormone receptors, e.g. the oxytocin receptor, and the discovery of regulatory intracellular proteins, helped to clarify the mechanism of the action of relaxing and contracting substances on the myometrium. No studies However, in a small study, transdermal nitrates, which are potent NO sources, seem to inhibit premature labour. 85 Hormones, prostaglandins and the immune system Hormones and prostaglandins are necessary on the direct effects of cytokines on uterine for delivery. Their role during parturition is sumsmooth muscle cells have been published yet.
marized below, especially with respect to the TNF and IL-1 stimulate the production of endo-immune system. thelins, which are potent uterotonics secreted by amnion and endothelial cells, and these cytokines Oestrogens: The foetus supplies the placenta promote the production of several prosta-with precursors for oestrogen synthesis, and glandins, w Endothelins stimulate the production oestrogens are then released into the maternal of arachidonic acid by monocytes or macro-circulation. Maternal serum levels of oestrogens phages. 72'7 gradually increase during normal pregnancy. Substances known to augment oestrogen syn- promote PMN influx, probably as a result of Oxytocin: Oxytocin promotes the production of a neutralization of an inhibitory effect of proprostaglandins <s9 by a protein kinase C depen-gesterone on IL-8 production by choriodecidual dent mechanism, and oxytocin administration cells.
Arachidonic acid in tissue is present in an esterified form in glycerophospholipids, which form 10 to 30% of the total fatty acid content of the (intra)uterine tissues. The formation of free arachidonic acid is considered to be a rate-limiting stop in prostaglandin synthesis. In some tissues, however, the rate of prostaglandin production is at least partially regulated by the rate of conversion of arachidonic acid to prostaglandins. 8 Moreover, not all arachidonic acid is necessarily directed toward prostaglandin and prostanoid biosynthesis, because a significant proportion of it may be converted by lipoxygenase to form leukotrienes and hydroxyeicosatetraenoic acids, by epoxygenase to form epoxides and, more importantly, to reincorporation in the structural fat of cell membranes.
During the production of prostaglandins from arachidonic acid, oxygen radicals are formed. These radicals can influence the cyclooxygenase enzyme, altering PG formation. 29'3 Two genes, for cyclooxygenase, termed 12 endometrial stromal cells which are the progenitors of the decidual cells (PGF2a, PGE2) 13'14 and myometrial muscle cells (PGI2, PGE2 and PGF2). 9 Other cytokines, such _as IL- 105 43 106 4 and transforming growth factor-132 suppress prostaglandin production by monocytes. Therefore, infection as a causative event of labour has led to the theory that part of the problem of prematurity is a problem of infection. 1 
Conclusion
The physiology of parturition is at least partially explained by the contribution of the immune system. Several cascades seem to play a role, but no pathway is totally independent. Before therapeutic intervention aimed at modulating one or more cascades to reduce cervical ripening and thus to prevent prematurity can be considered, one must be certain of the side effects of such therapy. For example, antibodies against ELAM will dramatically reduce PMN invasion of the cervix, inhibiting cervical softening of dilatation. However, the resistance of the mother against bacterial invasion will be reduced simultaneously, leading to bacteraemia with potentially disastrous effects on both the mother and foetus.
Extensive research is necessary to understand the pathophysiology of parturition to allow appropriate interference with these physiological pathways. Moreover, the pathophysiological backgrounds of several gestationally related diseases, including haemolysis, elevated liver enzymes, low platelet or HELLP syndrome, (pre)eclampsia or recurrent abortion, need to be unravelled. Further research to determine the effects of analgesia and anaesthesia on this immuno-obstetric system will also identify more accurately the hazards or benefits of these techniques on foetal and maternal well-being.
